Inhibitors of dihydropteroate synthase: substituent effects in the side-chain aromatic ring of 6-[[3-(aryloxy)propyl]amino]-5-nitrosoisocytosines and synthesis and inhibitory potency of bridged 5-nitrosoisocytosine-p-aminobenzoic acid analogues.
We previously reported that 6-(methylamino)-5-nitrosoisocytosine (5) is a potent inhibitor (I50 = 1.6 microM) of Escherichia coli dihydropteroate synthase. It was noted that 6-amino substituents larger than methyl were detrimental to binding, although the adverse steric effect could be overcome by a positive ancillary binding contribution of a phenyl ring attached at the terminus of certain 6-alkylamino substituents. We selected the 6-[[3-(aryloxy)propyl]amino]-5-nitrosoisocytosine structure as a parent system and explored the effects of aromatic substituents on synthase inhibition. The nature of the aryl substitution influences binding, as shown by a 30-fold range of inhibitory potencies observed for the 15 aryl analogues (I50 values = 0.6-18 microM), although there is no apparent correlation between synthase inhibition and the electronic or hydrophobic characteristics of the aryl substituents. To explore the possibility that the aryl ring of these inhibitors might interact with the synthase binding site for the substrate p-aminobenzoic acid (PABA), three compounds were synthesized in which a PABA analogue is bridged to the nitrosoisocytosine moiety by linkage to an amino group at C-6 of the isocytosine. The bridged analogues significantly inhibited the synthase (I50 values = 2.5-8.9 microM) but were of unexceptional potency compared with other members of the (aryloxy)propyl series. Structure-activity considerations and inhibition kinetics did not support the PABA binding site as the synthase region that interacts with the aryl ring of these inhibitors. Despite the potent synthase inhibition exhibited by many of the nitrosoisocytosines studied, none of the 18 new analogues showed significant antibacterial activity.